Inhibition of cholinesterase activity by tetrahydroaminoacridine and the hemisuccinate esters of tocopherol and cholesterol.
The anticholinesterase properties of tetrahydroaminoacridine (THA, Tacrine), alpha-tocopheryl hemisuccinate (TS), and cholesteryl hemisuccinate (CS), given alone and in combination, were examined in vitro. Results from these studies indicate that: [1] THA is a potent inhibitor of acetylcholinesterase (AChE, IC50 of 0.40 microM) and butyrylcholinesterase (BChE, IC50 of 0.10 microM) with greatest inhibitory activity towards BChE; [2] TS and CS are weak inhibitors of BChE (IC50 of 100 microM and 168 microM, respectively) but potent inhibitors of ACHE (IC50 of 1.73 microM and 0.79 microM, respectively); [3] both TS and CS treatment in combination with THA significantly increased THA's anticholinesterase activity. The percentage AChE inhibition observed with this combination was often significantly greater than the sum of the individual values (synergistic). The addition of 0.5 microM CS or TS to an ACHE preparation reduced THA's IC50 value from 0.40 microM or 0.18 microM, respectively [4]; inhibition of AChE by THA, TS and CS are mixed non-competitive while THA inhibition of BChE is mixed non-competitive and TS and CS inhibition of BChE are simple non-competitive; and [5] inhibition of cholinesterases by TS and CS occurs immediately (50 to 75%), during the first 30 min of incubation (25 to 50%) and is dependent on the anionic charged portion of the molecule. In conclusion, our experimental data indicate that TS and CS are potent inhibitors of AChE activity and significantly potentiate the anticholinesterase activity of THA. Such potent and synergistic inhibition of AChE suggest that TS or CS, alone and in combination with THA, may prove beneficial in the treatment of organophosphate poisoning and Alzheimer's disease.